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n.B.  COOLT 


A  study  has  bs«n  Mds  of  the  de-elkyletlnn  and  seeing  of  seversl  slkyl 
oethylphoMphoiio -«no(orl<'h'>11nf>aU>rasoa*  The  rate  of  do-alkylation  was  found 
to  vai7  with  the  stivotupo  of  tho  alhyl  groupa  tho  oonvorslon  of 

the  iflUbited  onsyao  into  a  nun-roaotlvatoblu  fom,  was  found  to  liffor  froo 
do-allgrlntlon  In  n  nuabor  of  Instanoos,  and  showod  n  further  variation  with 
the  oxiao  usod  as  roaotivator*  This  difforenoo  is  attributed  oithor  te  tho 
inability  to  define  agoing  in  prooiao  ehociioal  toms,  ur  to  the  involvonont 
of  a  two-sU  p  proooss* 

The  aoount  of  unsyoo  activity  rustorod  by  oxiiaos  was  always  loss  than 
that  oxpootod  froQ  tho  rosiduol  undo-olkylated  onsvno* 

The  inportant  factor  in  thn  failure  of  nximr  thuitipy  i'or  nerve  gas 
poisoning  is  oonsidered  to  be  the  f  met  ion  of  unsymo  activity  that  oan  bo 
restored  under  pmetioal  conditions.  Comparison  of  rates  of  hclf-liv«'0  of 
agoing  is  not  oonsidorod  satlafactnry, 

Iho  inability  of  oxices  to  rustoro  on  approoiablo  oaount  of  tho  activity 
of  pinscolyl  mothylphosphono-ioutyloholinostoraso  (CD-inhibited  onsyno)  is 
attributed  to  its  rapid  do-alkylation. 

Possible  noans  of  tbtaininc  ioprovod  ronetivati  >n  of  inhibited  oho]  in- 
os  torosos  are  indicated. 


DBC/DJ]l^liC 


(Sgd).  T.P.  Watkins, 

Supt.,  Chemistry  Rusoorch  Division. 

(Sgd).  A.S.C.  iiiU, 

Deputy  Director. 
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IMTtDDUCTIOW 

Pollotting  th«  diseovciy  that  polaoning  by  soiaa  Mrv%  gauss  Is  rssistant 
to  trsahnsnt  with  oxlass,  oonsldarablo  sffort  has  boon  dsretod  to  ttis  stuAy 
of  the  proosssos  involwod  in  ths  roaotlvatlon  of  Inhibltod  ohollaostorasos* 
Smso  wars  roprosontod  by  a  sorios  of  roaotlons  (l),  whloh  In  a  aoro  slapllfiod 
fora  arsi- 
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•tore  In  ■  unsyoo  (ChR)  and  Ox  ■  oxlcio. 

Roaulta  provlously  roMrtod  have  ahown  that  neither  tho  tqIuos  of  Iho 
oqulLlbrlun  oonatant  K.  (l)«  or  of  k  (2),  rary  greatly  when  tho  ostor  group 
BO  la  varied, 
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It  hM  boon  sufftatod  that  rapid  iifainf,  1h«  oonroralen  of  th«  lahlbitod 
•a«yM  to  0  Bon-roaotlratoblo  fora,  ia  tho  OAuaa  of  liio  roalatanoo  of  poiaoning 
by  CD  to  oslaM  thorapy  (3)«  Ihla  ooa  boaod  on  tho  finding  Ihnt  huoan  rod  ooll 
MolgrloholiBoatoraao  inhlbltod  by  GD  ooiild  bo  raaotlratod  to  a  anall  axtant  ot 
pR  9*  but  not  at  oil  at  pbyalologloal  pH*  Slnoo  it  woa  known  that  tho  rota  of 
agoing  of  othor  ongynoa  inmaaod  with  dooroaao  in  pK,  it  waa  inforrod  that 
agoing  of  tho  GD>iihibitad  onayno  vaa  axtraaoly  rapid  nt  pbyslologiool  pH* 

1^  anall  onount  of  raaotiration  of  tho  d^-inhibltod  on«yno  at  pH  9  oon 
altonatiraly  bo  aooountod  for  by  tho  iBorooaad  rate  of  brookdown  of  the 
phoaphohylated  oxlno,  IZ,  duo  to  baao  oatalyaia  (2),  ao  that  roaotiratioa  la 
farourod*  further  ovido^  that  the  agoing  of  C^inhibitod  ongyBo  ia  rapid 
waa  reoontly  obtained  (l),  when,  in  oiperlMnta  with  borlno  ofythroeyto  aeetyl** 
oholinoatoroae,  a  anall  anount  of  roaetiwatloA  waa  obtainad  initially,  but  the 
onount  of  free  engyna  liberated  aubae^ntly  dooroaaod. 

It  aeoned  thorefora  that  rapid  ageing  ia  roaponaible  for  the  roaiatonoe 
of  GD  polaoning  to  oxina  therapy,  but  tho  oYidanoe  for  thla  aaa  indiroet,  belhg 
baaed  on  noaauroaonta  in  ahioh  oxiooa  woro  uaed  to  roatoro  tho  activity  of 
"unaged*  inhibitod  ongyne*  Ihla  vaa  rogordod  aa  unaatiafaetoxy,  aiaoo  it  haa 
been  ahown  that  the  ruaetion  of  oxioo  with  inhibited  ongyne  ia  a  rovaraible 
prjooaa  (l)  and  that  oonaoquantly  the  onount  of  ongyne  aotivity  raatored  dopenda 
on  tho  oxino  oonoentration  uaed*  A  none  aatiafaetory  denonatration  of  Iho 
rupid  ohongo  of  the  inhibitod  ongyne  to  a  noii>reaetlvatablo  forn,  preferably 
without  tho  uao  of  oxinea,  waa  ttieroforo  oonalderod  neeeaaaxy* 

In  tho  eaao  of  l)fF*inhibitod  horao-aogun  paeudoohulinoatoraae,  Beroada 
at  al*  (0  ahoved  that  agoing  oould  bo  oonwlated  with  tho  loaa  of  an  lao- 
propyl  group  fron  the  dl*laopropyl  phoaphosyl  engyno*  Iheir  technique  for 
following  the  dvalhylation  prooeaa  waa  not,  however,  auitable  for  atudiea 
of  the  prooeaa  where  it  ia  rapid*  An  inproved  teohniquo  hoa  thoroforo  been 
develop^,  dotaila  of  whlob  have  been  raportod  (5)*  Uaing  thia  teohniyo, 
atudiea  f  the  de-alkylation  of  a  aerioa  of  alkyl  nothylphoaphono-aeelga 
oholinoawraaoa  have  been  nada,  together  with  ageing  neoaurncenta  eanled 
out  undM'  tho  aano  eonditiono  of  pH  and  tonperatura* 


Ihe  ongyne  preparation  uaod  woo  Bovine  Biythrooiyte  Aoetyl-oholinaateraae 
(tTinthrop  Laboratoflea  Ino*)*  A  ebook  waa  node  on  tho  purity  of  tho  two 
batohoa  uaed*  Dot^a  of  tho  nothod  and  reaulta  aro  glvon  in  tho  Appendix* 

Iho  purity  of  tho  **P-labolled  inhlbitora  uaed  in  the  de-alkylatlon 
atudiea  waa  at  leaat  99  V«  and  that  of  othor  lidiibitora  uaod  in  the 
ngoj^  atudiea  at  looat  96  Vo*  All  onolyaoa  woro  oarried  out  by  tho 
Sohonononn  nothod  (6)* 
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(b)  DfttUcylation  Studi— 

All  d«-al)gflation  ■•aauroniinta  worn  undo  uains  toohnlqu*  raeantly 
dvaoribod  (5)« 

(o) 

Ageing  wo*  moAtuMd  by  n  toshnlquo  •liallar  to  that  uaod  by  Bony  and 
DavIm  (3)« 

1  al  allquota  of  dllutod  eni^o  proporatlun  oontainin^  100  unita/il 
(4  X  10*^10  woro  Inhibitod  with  10~’  11  Inhibitor  and  all  owed  to  atand  at 
25* C  in  a  thorooatat  bath*  At  auitablo  tloa  intarvala,  aanploa  wora 
raaoirod  and  1  nl  of  10~*1I  oxiae  aolutloa  addod*  and  raaotiratlon  alloirad 
to  prooaod*  lha  tiao  allcorad  for  raaetlTation  m»  uauolly  30  Bln,  aaaapt 
for  GD-inhlbitod  onaymo  nharo  5  and  1  oin  only  vara  allowad  for  tbe  oxiMa 
P28  and  TMB4  raapootiroly  fvldo  infra)*  At  tho  and  of  thia  parlod,  1  al 
of  aoatgrloholino  aolution  (10  V,  a/r)  waa  addod  and  tha  alxtura  dilutad 
to  25  al  aith  0*9 */p  aallno  aolution*  Iho  rata  of  aold  produetlon  at  pH  7*4 
and  25*  C  waa  fuUoaad  uaing  tho  Badionotor  Tltrl^traph  SBB2*  Ihia  rata 
waa  uaod  aa  a  noaaura  of  onayno  aotirity* 

IBSULB 

(a)  Pr-alkyltttioo 

Tho  klnotloa  of  tho  da->alkylatlon  proeaaa  for  phoaphonylatad  anqraaa 
haa  not  pravioualr  baan  aatobliahad,  but  it  aaa  found  that  the  data  of 
Baranda  at  al*  (4)  for  DFP-inhibltod  paaudoaholinaataraaa  folloaod  flrat 
order  kinatioa*  Tha  proaaat  data  ahoa  aoao  dagraa  of  aeattar*  but  gira 
roaaonobla  firat  order  plota  (Figuraa  1-5)  froa  whioh  rata  oonatanta 
aara  aroluatad  (aaa  Ihblo  l)*  Ihon  tha  data  ware  plotted  la  the  foraa 
for  aaeond  order  or  autooatolytio  raootiona,  proaounaad  ourrea  ware 
obtoinad* 

IWo  batohaa  of  anayaa  ware  uaad,  and  although  it  waa  found  that 
naithar  uadarvant  unaMoifia  phoaphonylation  oa  ahewn  by  tha  aothod 
dawalopad  prwiioualy  \5),  a  dlffareaoo  booaaa  appoarant  in  tha  do-alhylation 
atudiaa*  With  tha  firat  anapla,  100*/,  da-allQrlatlon  of  tha  inhibited 
anayaa  oaavarad  if  it  waa  left  for  an  oxtondod  parlod,  oa  ahown  by  tha 
raaowary  of  100^  aathylphoaphunla  nahl  and  no  allQrl  Iwdrogan  aathyl- 
phoaphonata*  With  tha  aaaond  aoiq>le  howorar*  only  65%  de^kylatlon 
oaeunadf  Irraapaatiwa  of  how  long  tha  inhibitod  anayaa  waa  allowed  to 
ataadf  and  tha  roault  waa  tho  aoao  with  aaeh  of  tho  difforant  Inhibitora 
uaad*  Thia  bahawlour  ia  attributed  to  the  binding  uf  13%  of  phosphorua 
in  aoeo  unapaoifio  way*  i*a*  not  at  tha  aotlwe  oentra*  ao  that  it  dooa 
not  undergo  do-alhylation*  Haaulta  uf  axporinanta  oarriod  out  with  thia 
batoh  of  anayaa  hawo  baan  oorraotad  aoaurdingly,  and  wharo  tho  aaoo 
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Inhibitor  wm  used  with  bo^  batohws  of  wnaynw  the  data  war*  in  ffood 

agraaaaat. 

(b) 

Acolne  has  baon  shown  prawloualy  to  ba  a  first  oidsr  prooaaa 
(7|  8f  9)«  Data  obtainad  In  aoao  oaaas  In  tho  prosont  stu^  also 
appoar  to  oonforo  to  first  ordar  klnotlos,  and  rota  oonatonts  woro 
obtainad  graphloally  whara  poaalbla*  (Soo  Thblo  1  and  figuros  1-5)* 

In  othor  oaaoat  howawor,  the  o^olnB  proeoaa  was  found  to  bo  loss 
stralchtfonmrd  as  shown  in  fifuras  o  -  8  and  no  awsluation  of  rate 
eonstaats  was  possible*  It  any  bo  noted  further  that  in  oost  eases 
ths  onount  of  free  enqme  obtained  was  sboU*  although  a  Inrso  aaeoss 
of  oarlne  was  ussd*  An  initial  fl^ora  for  eo^  ease  was  obtained  by 
extropolatiat  plots  of  the  pereenteco  roaotlwated  onsyne  book  to  aero 
tiosa  9io  figures  obtained  aro  shown  in  T^tbla  2*  To  obtain  rate 
eonstants  for  aceinSf  it  oust  be  assuaod  that  these  oDouats  of  onsyne 
roaetiwated  aro  dirootly  rolotad  to  the  anount  of  rosldual  raaotlTatablo 
onsyoo*  Biis  point  will  bo  diaoussod  later* 


Una  of  Os'olkylatioa 
(hr) 

y.  Oe«alkylatioa 
(in  absoneo  of 
oxiaa) 

*/•  Da-allgrlation  (in 
praseneo  of  oniae) 

8 

21 

20 

16 

36 

39 

2h 

39 

89 

*  P28  to  flwo  a  ooaoeatratioa  9  x  10*’ M  was  added  half  on  hour 
bofora  tha  noasuronont  of  do**alkylotioa  In  oooh  oosa* 
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fh«  rcflults  of  th«  stud^  of  the  d»>allcylatlon  of  a  aarlts  of  alkyl 
Mti^ylphoaFliono*aoatylohollnoatoraaet  ihow  that  thera  aro  laxya  dlffaronooa 
in  tha  rataa  for  diffarant  ooB])ounda«  Iho  roaulta  alao  ahoa  that  rataa  of 
ofalng,  aharo  It  haa  baon  poaalblu  to  nonauro  thooif  do  not  alanya  agroo  with 
tha  rataa  of  do-alhylation  fur  tho  booo  inhlbltod  onigaM*  Tho  lapUoatlona 
of  thoao  findinsa  aill  bo  diaouaaod  under  tao  haadingaf  tIi*  tha  MohanlaB 
of  a4ain0  and  pmotiool  napoo  ta  in  relation  to  oxiao  troatnent  for  noira 
gaa  poiaoninc* 

(a)  9f  ag«^ 

It  bad  boon  antloipntod,  folloainc  the  findinf  of  tba  Duteh 
aorkera  (4)  fur  tho  oaao  of  Dfl^inhibitod  paoudooholinoatoraaof  that 
o^ingi  dofinod  aa  tho  ohAnijo  in  tho  inhibited  onayno  to  a  fom  that 
oould  no  lon^or  oo  roaotiaatod  with  oxicoa^  oould  be  oorrolatod  aith 
do-^Kylotiony  tho  loaa  of  an  nlkyl  group  fron  tho  phoaphonyl  noioty 
attaohad  to  tho  onayno*  Examination  of  thoaa  roaulta  ahoaa  thia  not 
to  bo  ao  in  all  eoaoa*  Iho  ogroooont  in  tho  mtoa  ia  good  for  tho 
2-butyl  ooapound,  and  for  tho  Vmothvl  hutyl-2  and  plnaoolyl  oonpounda 
ahera  TMh-4  una  uaod  oa  roaotlTi. r.  rio  dlfforonoe  in  tha  mtoa  of  tha 
too  prooaaaaa  ia  noatearkol  for  tho  oyel>dia]yl  doriaatiTa* 

lha  raaulta  for  tho  CB-*inhibltad  onayno  are  anoonloua  ainoa» 
unlike  thoaa  for  tha  other  ouapounda,  thay  indioata  that  ageing  ia 
a  alovar  proooaa  than  do-alkylntion«  Ihla  ia  oloorly  abaurd*  ainoo 
do-nlkylatad  onayBM  onnnot  bo  ronotiratodi  aa  ana  dononatratod  by 
Baronda  at  al*  (4)* 

lha  paroontngo  of  onayno  notxvity  raatorod  wa»,  howavorf  olwoya 
loaa  than  that  whioh  would  oo  oxpeetod  if  nil  tho  inhibited  onaytM, 
not  ahown  by  the  other  toohniquo  to  be  do-ol)ylotad,  wore  roootlvatod* 

Ihia  waa  true  for  all  tho  inhibited  onaynaa  atudiod,  and  ia  no  enaa 
naa  tha  flguro  obtained  by  oxtmpolntion  to  aero  tloo  anywiioro  near  100  */, 
(aoe  Ihblo  2)* 

Thoao  oi^ideratiuna  ox]>lain  tho  anuoolc'ua  mtoa  of  agoir^  for 
GB-inhibitod  onayno*  ahioh  nro  oloorly  liable  to  aia-intorprotatlon* 

In  auBw  of  tho  i-thor  oaaoa*  ogoing  ia  apparently  a  noro  rapid 
proooaa  than  do-olkylntiun*  and  nlao  tho  mto  of  agoing  wnrlod  idion 
different  oxinoa  wore  uaod  aa  roaotivatora*  Ihroo  poaaiblo  oxplonationa 
for  thoao  findinga  oan  bo  adranoodi- 
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7. 


SIGHT 


(i)  lh«  usual  tefiaitloB  of  acoins*  oenroralon  of  tha  Inblbltad  aa«yw 
into  a  ae»-raaotivataU.a  fon  la  invalid*  Agoing  la  Maaurad  la 
tana  of  tha  anount  of  ana^  activity  raatored  by  raaotlvators 
(usually  oalnsa)*  but  It  doaa  not  folloa  that  this  la  a  tvua 
aaasura  of  rasldual  raaotlvatabla  Inhibltad  eiuiyno  (Z)*  Ihla  will 
only  be  tha  eaaa  If  althor  this  rostorntlon  la  eoaq^to*  or  If  tho 
anount  of  aotlvlty  raatored  la  dlraotly  proportional  to  tha  Mount 
of  Z. 


Bm  fonar  nay  bo  aohlovod  whore  tha  agoing  atop  la  althar 
voiy  slow  oonparod  with  tho  other  stops  or  whore*  as  was  found 
by  Boranda  at  al*  (4)  oxlno  tornlnatea  tha  ageing  proeaaa*  With 
tte  oonpowida  studied  It  was  olear  that  tho  aotlvlty  of  all  tho 
inhibited  angynio*  shewn  by  tha  othar  Mthod  to  be  da-altylatad 
was  not  rMtorad*  and  also  It  did  not  appear  that  oxlM  tavinatad 
ageing*  Zn  partLoular*  with  tho  plnaetjyl  oonpound*  no  roootiva- 
tioa  was  found  to  occur  ahan  tho  Inhibited  ongyM  was  allowed  to 
stand  with  P2I  or  TIB4  for  }0  nlnutos*  tho  suio  tine  as  with  tho 
othar  eonpoundSf  but*  If  tho  tine  was  roduoad  to  5  ninutoa  and 
1  adnuto  roapoetlvoly*  then  soiao  enayno  aotlvlty  was  roatored* 
ohoniag  that  agoing  prooooda  in  tho  prosonoo  of  oxIao*  at  least 
la  this  ease* 

Bm  alternative*  that  tho  anount  of  aotlvlty  roatored  la 
directly  proportional  to  tho  onount  of  residual  roaotlvatabla 
Inhibited  angyM  is  oonsldorad  unlikely  in  view  of  tho  ooop^onlty 
of  tha  situation*  laatoratioa  of  activity  does  not  depend  slaply 
on  tha  raoatloa  of  owlaa  idth  tha  Inhibited  aagyuo*  but*  as  first 
ahoM  by  Wilson  and  Glaaburg  (10)  and  lotar  by  Soolfa  (ll)*  an 
afttiliteluB  any  be  sat  up*  this  aguillbrluB*  for  tho  Inhibited 
snayaa  and  oidnos  used  In  tha  praaent  Inraatlgatloa*  la  yoatly 
in  favour  of  Inhibited  ongyM  and  aoreover*  nay  only  be  eat  up 
aoMntarlly*  owing  to  tho  oeeurrenoo  of  tha  other  roaotlons 
shown  in  the  aehaae  on  page  1  (l)* 

Zt  is  eoneludod*  thorofore*  that  agoing  na  defined  la  not 
naeasaarlly  aoaaxuiwd  by  tho  anount  of  aotlvlty  rootorod  by 
reoetlvatora*  Ihis  providos  a  poaalblo  o^^planatlon  of  Bio  obsorvod 
results*  iddoh*  howovor*  apponrs  Inodoquata  to  aooount  for  the 
largo  diffaronoo  In  tho  rotas  of  agoing  and  da-altylatlun  In  tha 
case  tha  GW-lnhlbltod  ongyao* 


(ll)  An  altomativo  explanation  of  the  results  Is  that  a  twc^togo 
process  Is  Involved*  which  might  bo  roprosontodi* 
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Mo 

10  -  P  -  lb 

'4 

Zahibltod 

Wujfm 

I 


SoM  ehbi^  la  tho  eoafoivatlon  of  tho  lidilbitod  OMonao  oogr 
ooour*  ouoh  HMt  tho  approaoh  of  tho  uxlao  to  tho  phoophoiqrl  ^roup 
or  tho  ottonhoort  of  its  quotomoigr  eroup  to  tho  aaloale  oito  of 
tho  iwtiMo,  lo  aot  fovourod*  flilo  «oul'!  ^oo  rloo  to  "oariao 
roolotaBOo*f  prooodii^  do-allgrlatloaf  tho  oxtoat  of  ohloh  would 
dopoal  oa  tho  otrueturo  of  both  tho  oxlao  aad  tho  iahibltiae  allgrl 
Bothadphoophoqgrl*  eraup«  It  lo  poohlblo  that  la  difforont  ooooo 
oilhor  or  both  of  tho  iahlbliod  oaxynoo  I  and  IV  aboro  oan  bo 
roaotiratodf  dopondlng  on  the  oondltlona  and  tho  oxlao  uood.  Iho 
ohapoo  of  tho  ounroa  obtained  for  tho  aaount  of  roaotlvatablo  onaym 
at  dlfforoat  tlaoo  for  onom  inhibited  by  01  (Pifuro  (),  T1137 
(Ilfuro  7)  aad  Of  (Vi<uro  f )  aro  ooaoiotoat  with  thia  po^bllitgr 
00  thoy  oaa  bo  reoardod  at  tho  rooult  of  tho  oohbiaatioB  of  thoorot- 
iool  ourwoo  for  tho  ouaooatratloaa  of  tho  initial  roaetaat  aad  inter- 
aedlato  la  a  two-otoae  proeoao,  an  oxaoplo  of  whieh  ia  ahown  la 
filura  9* 

A  ohaaeo  in  tho  eonfonaation  of  tho  iahibitod  oaayno  oould  aloo 
faeilitato  8||1  fioaion  of  tho  alkyl  group  on  tho  phoophorua  by 
bringing  it  olooor  to  tho  anionlo  aite* 

(ill)  A  f\arther  pooalbility  io  that  do-olkylation  proeooda  at  a  faator 
rata  ia  tho  praooaoo  of  oxiao*  Hilo  ia  difficult  to  toot,  but 
PtS  waa  added  to  O^iahlbitod  oholiaoatoraao  whioh  had  otood  for 
dlfforoat  iatorwala  aad  after  a  firthor  30  olnutoa  tho  extent  of 
do-allgrlatioa  waa  aoaaurad.  Iho  roaulta  wore  not  aignifieantly 
difforont  froa  thoao  in  oaaoa  whoro  tho  inhibited  onayoo  had  atood 
for  tho  aaaa  total  tiao  in  tho  obaonoo  of  P28*  Tho  axpariaento 
aro  not  woiy  eonoluairo,  but  indloato  no  offoot  of  oxioo  oh  Hw 
rata  of  do-alkylation* 

It  lo  not  yot  pooaible  to  dooldo  in  favour  of  eithor  explanation  (i)  or 
(ii)  above*  It  io  poadblo  thot  both  aro  ml  id. 


Oxiae  Beoiatant  Oa-alkylatod 

Inayao  iahibitod  oanyao 

IV  V 
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(b)  Praotloal  AiP«ota 

Ai  tx)t«d  aboT*,  th*  rato  of  do-alKylatlon  of  allqyl  aatt^lphosphono- 
aoatQrlottolinastaraaaa  Yarios  with  the  atruoturo  of  the  alRyl  group* 

Agelngf  aa  Baaaurad  bj  tho  anount  of  onayeo  aotivity  that  oan  bo  roatorod, 
nay  not  bo  ttio  aaaa  aa  do-alkylotlon  nnd  nqy  vary  with  the  oxlno  uaod* 

The  uao  of  ratoa  of  agoing  aa  a  oritorion  ia  mialoadlng*  It  ia 
iopliod  that  ooapleto  raaotivatlon  oan  bo  obtained  at  aoro  tloo,  whereaa 
tbo  aetual  anount  of  aetivity  roatorod  ia  noahore  near  100  V*  aa  oan  bo 
aoon  froo  the  extrapolated  figurea  given  in  Tnblo  2*  It  la  ovon  oore 
■laleadlM  to  quote  a  half-life  fur  agoing*  ainoo  thia  givoa  the  IripreaaioD 
that  50%  of  the  inhibited  onayne  eon  bo  roaetivated  at  thia  tico*  Ihia 
ia  clearly  not  tho  eaao*  and  it  ia  eonaidered  that  tho  Icportant  footer 
ia  tho  actual  aawunt  of  engyne  activity  that  can  be  roatorod* 

Do-ollgrlatlon  of  pinaeolyl  taothylphoaphono-aeotyl  ohollnoatoraao 
(tho  CD-inhibited  enayao)  la  rapid*  Poiaonlng  by  CD  ia  very  roaiatnnt 
to  trontnont  (12)*  and  thia  problon  will  now  bo  diaouaaod* 

In  oarlior  atudiea  (j)*  no  roaotivation  nt  phyeiulogieol  pH  of 
Gl>*iahlbited  hunan  rod  blood  ooll  aeotylohulinuateroae  oould  bo  oehlevod* 
wheroM  aoao  roaetivotion  haa  now  been  obtoined  icnedlatoly  after  inhibi- 
tion  by  aeaauring  tho  roatorod  engyno  aetivity  ahortly  after  addition  of 
osIbw*  Iho  earlier  failure  te  roaterv  nay  aetivity  oan  bo  attributed  to 
the  oontinuing  de-alhylation*  preautsably  to  ooopletlon*  ahioh  oeourrod 
during  the  30  ainutea  allowed  for  roaotivation* 

In  the  prooent  oxperiaMnta*  tho  aoxiauD  aaount  of  onayoo  activity 
roatorod  froo  GO-inhlbitod  bovine  ory1lin>oyte  oeetflohollneateraao  at 
pH  7*4  and  23^  C  waa  about  15%  of  tho  original  aotlvily*  Ihia  waa 
obtained  by  uaing  5  x  ICT^M  oddod  1  oinute  of  ter  inhibition*  and 
neoauring  tho  onajnao  aetivity  at  tho  optiouD  tine  (5  ain)*  Thia  oonoen^ 
tration  of  oxioe  ia  unrooliatioally  high  and  it  ia  o.maidorod  that*  with 
the  level  uf  oxlao  that  ouuld  bo  uaod  thorapeutiorlly*  the  ooount  of 
enayao  aetivity  roatered  would  be  very  anoU* 

It  la  olonr  that  thia  inability  te  roatoro  tho  aetivity  of  a  aignif- 
ioont  ooount  of  Gl^inhltitod  ohollnoatomao*  due  to  rapid  de-alKylation* 
ia  tho  boaia  of  the  reaiatanoe  of  (wlaoning  by  CD  to  oxLoo  therapy*  Die 
preoent  Invoatigation  hoa  not  provided  nay  obviuua  load  to  an  iaproved 
therapy  for  nerve  goa  poiaoninx*  but  oonaidoraUoB  of  tho  reaulte*  and 
thoao  of  earlier  atudiea  (l*  2)  ennblea  tho  following  auggoationa*  not 
neoeaaorily  original*  to  bo  loit  fozwordt- 
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(1)  A  l«ia  toxic  roMtlvtior  than  TIBAf  ia  daalrabla  ainoa  hlfhtr 
oonoantratioaa  eould  b«  uaad,  ao  favouHjig  tha  forward  raaatlon 
(inoraaalng  k^)  to  five  mora  frao  anayaa* 

(ll)  A  raaotlvator,  ahoao  phoaphoaylatod  darlTatlTa  uadarcoaa  rapid 
braokdoani  idaally  with  tha  raganaratian  of  tha  raaotivator« 
would  bo  ndwantagaoua  ainae  roaowal  of  Itia  phoaphoqylatod  darlra** 
tiwo  will  drivo  tha  raaotioa  aoquonea  (paga  l)  to  tha  ri^t,  l*a* 
roaotiwotion  will  bo  fawourod* 

(ill)  In  addition  to,  or  in  plaoo  of,  (il)  oatalyata  to  Inoroaao  tha 
rata  of  braakdown  of  tha  phoapho^ylatad  dorivntlwo  diould  ba 
•ought,  ao  that  again  roaatiTotlon  would  bo  fawourod*  Catalysla 
of  thia  braakdown  by  baaaa  and  by  oobaltoua  ion  haa  ^on  dooon* 
atratod  (l)* 

(iw)  Roaotiwatora,  oapablo  of  rooowing  tho  da-olkylated  phoaphoigA 
group  fron  tha  angyna  ahould  bo  aought* 

crmiMiom 

Do-alkylatiun  of  alkyl  oothyll^ioaphuno^oootyloholinoatoraaoa  oooura, 
tha  lata  warylng  with  tho  atruoturo  of  the  nlkyl  grov^*  Agoing  la  not  tte 
aoaa  aa  d»-olkylatlon  in  a  nuubor  of  inatanooa,  and  ahowa  a  fvarthor  woriatlon 
with  tho  oxiao  uaod  aa  raaotiwator*  Ihia  la  duo  to  aithor  tha  inability  to 
dafina  againg  in  proaiaa  ahomioal  tonsa,  or  to  tho  Inwolwonont  of  a  two^taga 
prooaaa* 

Iho  anount  of  onayoo  ootiwlty  roatorod  la  alwaya  loaa  than  that  axpaotad 
fron  tho  raaidunl  undo-olkylatcd  onayno* 

Iho  inportant  factor  in  tho  failuro  .  f  oxino  therapy  for  nerwo  gaa 
poiaonitqs  la  tho  fmotion  of  ongyao  notiwity  that  oan  bo  roatorod  undor 
praotiool  oonditlona*  Conporiaon  of  rntoa  or  half-llwoa  of  agoing  ia 
unaatiafnatory* 

Rapid  do>alkylati(<n  of  pinaaolyl  mothyli^ioaphonc^aaotylnhollnoatoroao 
(dD-inhibitod  ongyiao)  uooura  ami  thia  nooounta  Cor  tho  inability  of  oxinoa 
to  :  oatoro  an  npproolablo  niaount  of  its  aotiwlty* 

Aonicnn^DGgigNTs 

Itlaa  y«A.  Soorla  and  W.G*  WlUa  gawo  oonaiderablo  aaaiateinoa  with  tho 
do*olkylation  aeasuroDonta*  J*P*  Rutland  aaaoaaod  tho  purity  of  tho  aanploa 
of  aaotylohollnoatorosa  uaod* 
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SIGHT 


Hm  ’*P  lab«ll«d  iohlbitors  u«*d  w«r«  r«o«lv«d  froo  Suffl«ld  tepwlMBtal 
Station,  Canada,  or  praparad  by  t«  Brown  and  P.  Iloh  froa  intamadlatoa  auppllad 
by  Sufflald* 

Valuabla  dlaauaaloaa  with  Or,  C,  load*,  In  oollaboratioa  with  idiow  thla 
lawaatifatloo  waa  oownaaaad,  ara  aakaoa&adf^. 


(a,i).  tj,  ntidM, 

Supt,,  Chaniatry  Xoaoaroh  DlTialon. 

(Sfd).  A,s.G.  mu, 

Daputy  Dlraator, 


*  UnlToralty  of  laator.  Vacation  Conaultant  at  C.D.B*B., 
July  -  Au^t  1962. 
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COMPARISON  OF  THE  >6EIN6*  AND  ^DEALKYLATION' 

OF  T2I32 -INHIBITED  Ct>E. 

FIG.2.  _ 

PORTON  TECHNICAL  PkPUk  864. 


COMRmiSON  OF  THE  >6BNG*  AND  "Pi 

OF  T2I37-INHIBITED  Cfcg 


M  TMB4r 


REACnV/OnON  OF  GF-a»E  too'  AT  25°C  AND  pH  7-4l 
BIT  SxKT^  M  TMR4/  AND  BY  S  «  IO~^  M  tMUT 
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AFtlNPa  10  P.T.P.  664 


roim  OF  1MB  fpnwtop  bovot 


Agimao^fflwiiMa 


An  aqueous  solution  of  tho  Wlnthrop  Bovina  Biythrooyta  aoatylohollnastarssa 
was  axaalnad  for  tha  psvisonoo  of  paoudo^^ollnestaraao,  aiylestox^o  and  ali¬ 
as  toraso*  Tho  aotlvlly  of  tho  solution  toaards  Aootylohollno  (AoCh),  Bul^yxyl- 
oholino  (BuCh)«  Phonylaootato  (FhAo)  and  glyooryl  tri-butyrato  (TB)  was  tostod* 
Iho  offoot  of  10^  M  osorlno  on  tho  hydrolysos  was  also  followod* 

losults  asM  shown  in  Ihbla  A* 

HYDROLYSIS  OP  SOIB  SUBSltATIS  BY  tnUlMOP  BOVIHB  BRYT!ffiOCYTB 


wubstrata 

Hydrolysis  (^1/C0^/0»5  b1  (dlln.  1  in  10)/30  min) 

Contr 
Batch  1 

ol 

Batch  2 

Inhlb 

Batoti  1 

itad 
Batoh  2 

•/.  Inh 
Batoh  1 

ibltlon 
Batoh  2 

AoCh  ■ 
Botoh  1 

•  100 
Batoh  2 

AoCh 

% 

69 

2 

1 

96 

98 

100 

100 

BuCh 

No  signlfloont  hydrolysis 

FhAo 

16 

18 

6 

7 

39 

37 

2k 

26 

TD 

U 

U 

5 

5 

0 

0 

6 

6 

Tho  rwsults  Indicate  that  ttio  propomtlons  did  not  contain  any  signlfloant 
ooounts  of  othar  ostoraaos. 
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